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[57] ABSTRACT 

An x-ray diagnostics system has a number of sub-sys- 
tems, including an x-ray generating system, an image 
pick-up system, and a patient support system. At least 
two of these sub-systems have components thereof 
which are individually suspended by support mecha- 
nisms which permit threeKhmension movement «nH 
adjustment of the component by a motor. The motor is 
connected to a central computer which controls the 
motion and positioning of all components for moving 
the components to selected positions relative to a pa- 
tient and relative to each other. 

8 Claims, 1 Drawing Sheet 
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for operating the robot arm. Because of the small mass 

X-RAY DIAGNOSTICS SYSTEM HAVING of the robot arms to be moved, hold positions can be 

SUSPENDED POSITION ADJUSTABLE reached faster, and the carrying arms occupy less space 

COMPONENTS in these hold positions. Various positions identified 

5 before an examination can be easily recalled in an em- 

This is a continuation of application Ser. No. 912,041 bodiment wherein the computer includes a storage 

filed Sept 26, 1986, abandoned means for various fixed positions, which can be entered 

BACKGROUND OF THE INVENTION ^^S^ter memory can a!so be used to store a 

1. Field of the Invention 10 number of different program sequences for directing 
The present invention relates to an x-ray diagnostics continuous movement of system components in accor- 

system including an x-ray generating system, an image dance with a selected function. Tomographic exposures 

pick-up system and a patient support system, and in can be executed with the system disclosed herein by 

particular to such a diagnostics system including indi- using a stored program which moves the x-ray tube and 
vidually adjustable support means for each of the sub- 15 the image pick-up system oppositely relative to each 

systems operated by a central computer. other in two respective planes which are parallel Sim- 

2. Description of the Prior Art pie computer tomography exposures can be undertaken. 
An x-ray diagnostics system is described in German by using a program wherein the x-ray tube and the 

OS No. 32 18 301 which includes a feedback control image pick-up system are moved along a circular path 
device for adjusting the positions of the x-ray tube and 20 around a common center, with the x-ray tube being 
the radiation receiver. For this purpose, two columns provided with a radiation diaphragm for emitting a 
are displaceably attached to a carrier connected to the - fan-shaped x-ray beam. Rotational semicircular move- 
ceiling of the examination room. An x-ray tube and an ments of the patient can also be achieved by providing 
x-ray image intensifier are respectively carried at the a similar suspension means for the patient support bed, 
free ends of these columns. The length of the columns 25 also operated by a motor connected to the computer, 
can be varied, so that the height of the x-ray tube and Other patient movement, such as back and forth move- 
the x-ray image intensifier can be adjusted. The x-ray ments in a lateral plane, and up and down movements, 
tube and the image intensifier may also be pivoted can also be achieved by a suitable program, 
around the axis of a column. A feedback control device One or more of the support m^n^ consisting of the 
is provided so that the image intensifier is always 30 motor, the motor housing, and two levers, can be 
aligned to the x-ray tube so that the x-ray beam strikes mounted on a rail connected to the floor or ceiling of 
the radiation-sensitive surface thereof. The feedback the examination room permitting lateral movement of 
control device effects an electrical coupling of the two the support means and thus further expanding the ad- 
components. This system has a disadvantage in that, as justment capability, of the system. Additionally, at least 
a consequence of the rigid columns, not all desired 35 one television camera can be mounted so as to be di- 
exposure positions can be achieved without the use of rected at the examination area as a safety device for the 
further mechanical structural components, so that such freely moveable system components. The television 
a system cannot be universally employed. camera is connected to the computer and the signal 
cTTvrvi Apv nT? -ptpp TMvxjKrrfnM ^ the camera is utilized to prevent movement of the 
SUMMARY OF THE INVENTION ^ componcnts to positions at which articles or persons 

It is an object of. the present invention to provide an recognized by the television camera are situated, 

x-ray diagnostics system having a plurality of sub-*ys- nF <™ TPTTOKr np tup nu awtmp 

terns with a means for individually mounting each of the DESCRIPTION OF THE DRAWING 

components of the sub-systems with tree mobility so The single figure shows a side view of an examination 

that the system can be universally employed in any 45 room in which an x-ray diagnostics system constructed 

configuration. in accordance with the principles of the present inven- 

The above object is achieved in accordance with the tion is arranged, 

principles of the present invention in an x-ray diagnos- _______ ____ _ — — 

tics system wherein at least two components of different DESCRIPTl^OF-nffireEFERRED 
sub-systems are individually suspended so as to be 50 EMBODIMENTS 
moveable in three dimensions by a motor-ectuateable An x-ray diagnostics system constructed in accor- 
ad justment means. A central computer is connected to dance with the principles of the present invention is 
the adjustment means for selecting the positions of the shown in the figure, the system including an x-ray tube 
components. Substantially all possible positions of the 1, an x-ray image intensifier 2 functioning as an image 
system components can be arbitrarily selected, and the 55 pick-up system, and a patient support bed 3 supporting 
computer can further maintain alignment of system an examination subject 4. The system components 1, 2 
components relative to each other so that mechanical and 3 are respectively suspended by individual support- 
structural elements connecting components in different ing means 5, 6 and 7. The supporting means 5, 6 and 7 
sub-systems are not necessary. are each individually adjustable and are constructued as 

Free accessibility to the patient during an examina- 60 robot arms, 
tion is achieved in the diagnostics system disclosed Each support means 5, 6 and 7 includes a base 8, 
herein in an embodiment wherein the adjustment means containing a motor M for moving the robot arm, con- 
are robot arms each having a first lever rotationally and nected either to the wall, ceiling or floor of the examina- 
pivotally attached to a support location. A tree end of tion room. Each supporting means 5, 6 and 7 also in- 
the first lever is pivotally connected to a second lever, 65 eludes a first lever connected to the base 8 in a manner 
which is rotationally and pivotably attached to the sup- permitting rotational and pivotable movement driven 
ported system component The support location to by the motor M. Each supporting means 5, 6 and 7 also 
which the first lever is attached is connected to a motor includes a second lever 10, connected to the free end of 
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the first lever 9, which can also be pivoted by the motor 
M. The second lever 10 is also connected by means 
permitting motor-actuable articulation. The free end of 
the second lever 10 is connected to one of the aforemen- 
tioned components via a mount 11. The mount 11 per- 5 
mits rotational and pivotal movement of the component 
mounted thereon with respect to the free end of the 
second lever 10. 

In order to further expand the range of movement of 
the system components 1, 2 and 3, one or more of the 10 
bases can be mounted on rails 12 so as to be laterally 
displaceable thereon, as shown for the support means 5 
for the x-ray tube 1 and the support means 6 for the 
x-ray image intensifier 2. 

The respective motors M for the support means 5, 6 15 
and 7 are connected to a central computer 13 function- 
ing as the main control device for the system. The com- 
puter 13 includes memories 14 and 15 in which various 
fixed positions are stored as well as different pr ogr am 
sequences for controlling continuous movement of the 20 
system components. The various programs, positions or 
functions can be recalled by means of a control console 
16 connected to the computer 13. Various positions, 
identified with a light sighting device before an x-ray 
exposure, can be entered into the memory 14, for exam- 25 
pie, these positions being capable of being recalled later 
during the examination in response to depression of a 
key on the console 16. The distances of the system 
components 1, 2 and 3 relative to each other can be 
recalled from the memory 14 by depression of a key on 30 
the console 16, thus permitting the magnification factor 
and the image sharpness to be controlled. Instead of the 
control console 16, it is alternatively possible to provide 
a voice input control means for operating the system 
components 1, 2 and 3. 35 

Several different motion sequences for the system 
components 1, 2 and 3 can be stored in the program 
memory 15. One such program may, for example, con- 
trol oppositely directed movement of the x-ray tube 1 
and the x-ray image intensifier 2 in two respective paral- 40 
lei planes along a linear or circular path for making an 
exposure of a selected slice of the examination subject. 
Computer tomograph exposures of a slice can also be 
produced using a program stored in the memory 15 
which controls the support means 5 and 6 such that the 45 
x-ray tube 1 and the x-ray image intensifier 2 are moved 
circularly around the longitudinal axis of the patient as 
a common center. For this purpose, beam optics 18, 
such as a primary radiation diaphragm, connected to the 
x-ray tube 1 are adjusted so as to emit a fan-shaped x-ray 50 
beam which is received by the x-ray image intensifier 2 
or by another suitable radiation receiver. The output 
signals of the x-ray image intensifier 2 are supplied to 
the computer 13, which calculates a computer tomo- 
graph image from the signals associated with the van- 55 
ous positions. 

The position of the patient support bed 3 can be ad- 
justed by movement of the support means 7 based on 
another program stored in the memory 15. Such move- 
ment may, for example, include semicircular rotational 60 
movement about the longitudinal axis of the patient, 
vertical and lateral movement of the patient support bed 
3, or positioning of the patient support bed 3 to effect 
transfer of the patient from a transport device to the 
patient support bed 3. Movement of the examination 65 
subject 4 on the patient support bed 3 can be coordi- 
nated with movement of the x-ray source 1 and the 
image intensifier 2 by simultaneously operating all of 



the support means 5, 6 and 7. It is possible, however, to 
utilize a conventional column support for the patient 
bed 3, instead of the support means 7, because for many 
installations the free mobility of the x-ray tube 1 and the 
x-ray image intensifier 2 provided by the support means 
5 and 6 will be sufficient. 

In order to avoid risk of injury to patients, operating 
personnel, and the components of the diagnostics sys- 
tem which may be caused by moving component parts, 
each moveable component may be equipped with opti- 
cal, tactile or ultrasonic sensors in a known manner. It is 
also possible, however, to employ one or more video 
cameras 17 connected to the computer 13 which ac- 
quire the contours of persons and articles within the 
field of view. These signals are supplied to the computer 
13 and, after suitable image processing, can be utilized 
to block movement of the components to those spatial 
positions which are occupied by persons or articles 
recognized by the camera 17. 

Although modifications and changes may be sug- 
gested by those skilled in the art it is the intention of the 
inventor to embody within the patent warranted hereon 
all changes and modifications as reasonably and prop- 
erly come within the scope of his contribution to the art 

What is claimed is: 

L An x-ray diagnostics system comprising: 

an x-ray source; 

a patient support bed; 

an x-radiation receiver for detecting radiation passing 
through an examination subject on said patent sup- 
port bed; 

means for suspending said x-ray source including a 
base, a first lever having a first end connected to 
said base so as to be swivelable about a first axis, 
and a second end, a second lever having a first end 
connected to said second end of said first lever so 
as to be swivelable about a second axis, said first 
and second axes being parallel, and a second end 
connected to said x-ray source, said base containing 
a motor for operating said means for suspending 
said x-ray source; 

means for suspending said patient support bed includ- 
ing a base, a first lever having a first end connected 
to said base so as to be swivelable about a first axis, 
and a second end, a second lever having a first end 
connected to said second end of said first lever so 
as to be swivelable about a second axis, said first 
and second axes being parallel, and a second end 
connected to said patient support bed, said base 
containing a motor for operating said means for 
suspending said patient support bed; 

means for suspending said x-radiation receiver includ- 
ing a base, a first lever having a first end connected 
to said base so as to be swivelable about a first axis, 
and a second end, a second lever having a first end 
connected to said second end of said first lever so 
as to be swivelable about a second axis, said first 
and second axes being parallel, and a second end 
connected to said x-radiation receiver, said base 
containing a motor for operating said means for 
suspending said x-radiation receiver, 

said means for suspending said x-ray source, said 
means for suspending said patient support bed and 
said means for suspending said x-radiation receiver 
all being disposed separately from each other; and 

a computer connected to said means for suspending 
said x-ray source, to said means for suspending said 
patient support bed and to said means for suspend- 
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ing said x-radiation receiver for controlling and 5. An x-ray diagnostics system as claimed in claim 1, 
coordinating movement of said x-ray source, said wherein said computer includes a programmable mem- 
x-radiation receiver and said patient support bed, ory for storing a program for moving said x-ray source 
said computer including a programmable memory and said x-radiation receiver along a circular path 
containing a plurality of different program sequen- 5 ar und a common center. 

ces for simultaneously moving said x-ray source, 6. An x-ray diagnostics system as claimed in claim 5, 
said patient support bed and said x-radiation re- further comprising a radiation diaphragm attached to 
ceiver along predetermined paths. said x-ray source for generating a fan-shaped x-ray 

2. An x-ray diagnostics system as claimed in claim 1, beam. 

wherein said x-ray source, said patient support bed and 10 7. An x-ray diagnostics system as claimed in claim 1, 
said x-radiation receiver are defined as supported com- further comprising: 

ponents, and wherein each second lever further com- at least one rail for supporting at least one of said 
prises means connecting said second lever to one of said means for suspending said x-ray source or said 

supported co mp onents for permitting rotational and means for suspending said x-radiation receiver for 

pivotabie movement of said one component with re- 15 permitting lateral movement thereof along said 
spect to said second lever. rail. 

3. An x-ray diagnostics system as claimd in claim 1, 8. An x-ray diagnostics system as claimed in claim 1, 
wherein said computer includes a programmable mem- further comprising at least one video camera having a 
ory for storing a plurality of fixed positions at least for field view encompassing said x-ray source, said patient 
said x-ray source and said x-radiation receiver. 20 support bed and said x-radiation receiver for supplying 

4. An x-ray diagnostics system as claimed in claim 1, a signel to said computer identifying selected articles or 
wherein said computer includes a programmable mem- personnel in said field view, and wherein said computer 
ory for storing at least a program for moving said x-ray blocks movement of at least said x-ray source and said 
source and said x-radiation receiver in opposite direc- x-radiation receiver to positions occupied by said arti- 
tions relative to each other in two respective parallel 25 cles or personnel. 

planes. * * ♦ * • 
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